Background: Hyperlipidemia is one of the important risk factor for development of cardiovascular disease in post menopausal women.Our study compared the serum lipid profile and atherogenic index of plasma between premenopausal and post menopausal women.
INTRODUCTION
Menopause is "the permanent cessation of menstruation for more than one year, as a consequence of the loss of ovarian follicular activity". 1 Atherogenic index of plasma (AIP) defined as log (Triglyceride/ High density lipoprotein cholesterol ( TG /HDL-C in mmol/l ) has been proposed as a marker of atherogenecity. This deranged ratio of TG to HDL-C indicates an atherogenic lipid profile and a risk for the development of myocardial infarction. 2 It has been proposed that AIP values of -0.3 to 0.1 are linked with low risk, 0.1 to 0.24 with medium risk and above 0. 24 with high cardiovascular risk. 3 AIP is considered to be diagnostic alternative when other atherogenic risk parameters appear normal. 4 Few reports of Nepalese post menopausal women are available on traditional lipid profile. 5, 6 But there is lack of data with respect to calculation of AIP. Hence, the aim of the present study is to assess the lipidemic status of post menopausal women by calculating the atherogenic index of plasma.
METHODS
This was a cross sectional study involving 194 women visiting the medicine out patient department (OPD) of Kathmandu Medical College during the month of MayJuly 2017. Women in the age group of 30 to 60 years were included. Ethical approval for the study was taken from the institutional review board of Kathmandu Medical College. Informed consent of the subject was taken. A detailed history was taken. Pregnant women, women with history of irregular menses, cardiovascular disease, diabetes mellitus and hypertension were excluded from the study.
The participants were classified into two groups DOI: http://dx.doi.org/10.3126/ jnhrc.v16i2.20306
Original Article as premenopausal and postmenopausal women. Premenopause was defined as the presence of menstruation within the past 3 months. Postmenopause was defined as the cessation of menstruation for 12 consecutive months with no other cause. 7 Fasting blood samples were collected by venopuncture from the antecubital vein and was collected in the sterile tubes. The blood samples were allowed to clot and centrifuged at 3000 rpm for 5 minutes.The serum was used for the analysis of TC, LDL-C, HDL-C and TG by automatic biochemistry analyser (Selectra). The atherogenic index of plasma (AIP) was calculated using the equation: log (TG/ HDL-C). SPSS statistical software (version 17. 0) was used to enter data in the computer and analyze it. Results were presented as mean ± standard deviation. Independent sample t-test was used to compare the means of serum lipid profile and AIP between the premenopausal and postmenopausal groups. The Pearson correlation test was used to see the association of AIP with other variables. p value < 0.05 was considered statistically significant.
The blood pressure was measured by using the same aneroid sphygmomanometer after the participant had rested for 5 minutes. Anthropometry was conducted using standard protocol. Standing height was recorded without shoes by the measuring tape which was mounted on the wall. Weight was taken on a Krups weighing machine with light clothes and without shoes. Body mass index (BMI) in kg/m 2 was derived by using Quelet formula.
RESULTS
The premenopausal women were in the age group 30 to 45 years with mean age of 37.2 ± 4.8 years. The postmenopausal women were in the age group 48-60 years with mean age of 54.9 ± 3.6 years. The range of age at menopause in this study was found 44-55 years with mean age of menopause 49.11 ± 2.60 years. Table 2 shows that the AIP value in postmenopausal women is significantly higher than the premenopausal women (p<0.05). 
DISCUSSION
The most common cause of death in postmenopausal women is coronary artery disease (CAD). Postmenopausal women are four to eight times more likely to die of CAD than of any other disease. There is 3 fold increase in CAD risk following natural menopause. 8 In the present study, there were statistically significant increases in TC, LDL-C and TG in postmenopausal women than compared to premenopausal controls. These findings are in accordance with these studies 5, 9, 10 The transitions from premenopause to postmenopause was associated with increase in HDL-C level but the difference was not significant. It suggests that the change in HDL-C level might not be because of the loss of sex hormones.
11
Similar results were observed. 10 Whereas in other studies, HDL-C levels decreased significantly as a consequence of menopause. 4, 9 There is association of HDL-C levels with age. The level of HDL-C increase progressively up to the 6 th decade and then decrease in females. Therefore, age may influence HDL-C levels, leading to discrepancies among studies. 12 The mean value of AIP in premenopausal women is 0.05 ± 0.27 mmol/l and in the postmenopausal women is 0.22 ± 0.25 mmol/l ( Table 2 ). The AIP is significantly increased in postmenopausal women when compared to premenopausal women (p<0.05). This result is in agreement with other studies. 2, 4 The AIP has been used successfully as an added index for evaluating the cardiovascular risk factors. 4 It has been proposed that AIP values of -0.3 to 0.1 are associated with low, 0.1 to 0.24 with medium and above 0.24 with high cardiovascular risk. 3 Based on this, postmenopausal women in our setting are at a medium risk for developing CAD.
In the present study, AIP was positively and significantly correlated with age, BMI, systolic blood pressure, diastolic blood pressure which are the associated risk factors for cardiovascular disease (Table 3) . Similar findings were observed in the study done in Iran. 13 But another study concluded that AIP was not associated with age.
14 The findings from our study was unable to explain AIP as the independent risk factor for cardiovascular disease as AIP was positively correlated with age of the women. This could be because of the limited sample size with the study being a cross sectional one. We could not assess the hormonal status of postmenopausal women. More studies are required to explain the association of AIP with other cardiovascular risk factors.
CONCLUSIONS
Postmenopausal women were at medium risk for developing cardiovascular disease. There was a significant correlation of AIP with age, BMI, systolic BP and diastolic BP. Further studies are required to explain the association between AIP and other cardiovascular risks.
